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DETAILED ACTION 

1 . Claims 1-30 are pending in this application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1,2,4,14,15,20 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,644,712 to Coscarella et al. in view of U.S. Pat. 
No. 6,341,356 B1 to Johnson et al. 

4. As to claim 1 , Coscarella teaches a host coupled to a cluster fabric including one 
or more fabric-attached I/O controllers, comprising: a processor, a memory coupled to 
the processor and an operating system provided with an I/O bus abstraction to report 
multiple paths to a target fabric-attached I/O controller (figures 1 and 3A/B Col. 5 Ln. 14 
- 67, Col. 6 Ln. 1 - 49) and the operating system that directs service requests between 
the host and the target fabric-attached I/O controller in response to the multiple paths 
(figure 5 Col. 7 Ln. 24 - 63). 

5. Coscarella is silent with reference to one or more fabric-attached I/O controllers 
that may be allocated or assigned to different hosts. 
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6. Johnson teaches one or more fabric-attached I/O controllers that may be 
allocated or assigned to different hosts (Col. 2 Ln. 26 - 43). 

7. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Johnson and Coscarella because the 
teaching of Johnson would improve the system of Coscarella by providing a path load 
balancing and fail over for a plurality of paths to a plurality of storage subsystems (Col. 
2 Ln. 38-43). 

8. As to claim 2, Coscarella teaches the host as claimed in claim 1 , wherein said 
operating system further comprises: a kernel, and a fabric bus driver to provide said I/O 
bus abstraction to the kernel for the cluster fabric to report the multiple paths to the 
target fabric-attached I/O controller (figure 5 (lOP 1 18) Col. 7 Ln. 24 - 63). 

9. As to claim 4, Coscarella teaches the host as claimed in claim 2, further 
comprising a host-fabric adapter provided to interface the host to the cluster fabric 
(figure 1 Col. 1 Ln. 21 - 67). 

10. As to claim 14, Coscarella teaches a cluster comprising: a cluster fabric, a host 
including an operating system coupled to the cluster fabric, an I/O controller attached to 
the cluster fabric (figures 1 Col. 5 Ln. 21 - 67), and a fabric manager coupled to the 
cluster fabric, for assigning I/O controllers in the cluster fabric to at least said host and 
sending messages to said host indicating that the I/O controller has been assigned 
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(figure 9 col. 13 Ln. 20 - 67, Col. 14 Ln. 1 - 14), wherein said operating system including 
a fabric bus driver provided to report multiple paths to a target fabric-attached I/O 
controller and the operating system to direct service requests between the host and the 
target fabric-attached I/O controller in response to the response to the multiple paths 
(figures 1 and 3A/B Col. 5 Ln. 14 - 67, Col. 6 Ln. f - 49, figure 5 Col. 7 Ln. 24 - 
63), 

1 1 . Coscarella is silent with reference to the I/O controller that may be allocated or 
assigned to different hosts. 

12. Johnson teaches the I/O controller that may be allocated or assigned to different 
hosts (Col. 2Ln. 26-43). 

1 3. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Johnson and Coscarella because the 
teaching of Johnson would improve the system of Coscarella by providing a path load 
balancing and fail over for a plurality of paths to a plurality of storage subsystems 
(Johnson Col. 2 Ln. 38 - 43). 

14. As to claim 15. see the rejection of claim 2 above. 

15. As to claim 20, Coscarella teaches the cluster as claimed in claim 14, wherein 
said fabric manager comprises: fabric services to detect the connection or presence of 
the target fabric-attached I/O controller and to assign a network address to the target 
fabric-attached I/O controller, and an I/O controller manager coupled to the fabric 
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services to assign the target fabric-attached I/O controller to said host and to send 
messages to said host indicating that the target fabric-attached I/O controller has been 
assigned (figure 9 Col. 13 Ln. 20 - 67). 

16. As to claim 21 , see the rejection of claim 1 above. 

17. Claims 5-8,17-19 and 22-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,644,712 to Coscarella at al. In view of U.S. Pat. 
No. 6,341,356 B1 to Johnson et al. as applied to claim 4 above, and further in view 
of of U.S. Pat. No. 6,594,698 B1 to Chow et al. 

18. As to claim 5, Coscarella as modified in claim 4 is silent with reference to the 
host as claimed in claim 4, further comprising a fabric adapter device driver provided to 
control operation of the host-fabric adapter. 

19. Chow teaches the host as claimed in claim 4, further comprising a fabric adapter 
device driver provided to control operation of the host-fabric adapter (Fibre Channel 
Interface Low Level Driver 506 Col. 10 Ln. 39 - 67). 

19. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Chow, Johnson and Coscarella because the 
teaching of Chow would improve the system of Johnson and Coscarella by providing a 
means for determining the status of a host adapter (Chow reference Col. 10 Ln. 45 - 
47). 
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20. As to claim 6, Coscarella as modified in claim 5 is silent with reference to the 
host as claimed in claim 5, wherein said fabric bus driver creates a separate device 
object for each port of the host-fabric adapter that can be used to communicate with the 
target fabric-attached I/O controller and establish the multiple paths to the target fabric- 
attached I/O controller. 

21. Chow teaches the host as claimed in claim 5, wherein said fabric bus driver creates 
a separate device object for each port of the host-fabric adapter that can be used to 
communicate with the target fabric-attached I/O controller and establish the multiple 
paths to the target fabric-attached 1/0 controller ("...lOB..." Col. 10 Ln. 62 - 67, 

21 . As to claim 7, Coscarella teaches the host as claimed in claim 5, wherein said 
multiple paths are utilized for load balancing I/O requests and/or for fault tolerance 
when one or more paths to the target fabric-attached I/O controller fail ("...busy..." 
figure 5 Col. 8 Ln. 1 - 37). 

22. As claim 8, Coscarella as modified in claim 5 is silent with reference to the host 
as claimed in claim 5, wherein said fabric bus driver creates a single device object for 
the target fabric-attached I/O controller even if multiple pods of the host-fabric adapter 
can be used to communicate with the target fabric-attached I/O controller. 

23. Chow teaches the host as claimed in claim 5, wherein said fabric bus driver 
creates a single device object for the target fabric-attached I/O controller even if multiple 
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ports of the host-fabric adapter can be used to comnnunicate with the target fabric- 
attached I/O controller ("..JOB..." Col. 10 Ln. 62 - 67, Col. 1 1 Ln. 1 - 29). 

24. As to claims 17-19, see the rejection of claims 6-8 respectively. 

25. As to claim 22, Coscarella teaches a method of initializing a host to report 
multiple paths to a target agent via a cluster fabric, comprising: enabling the local I/O 
bus driver to identify any local I/O controllers connected to a corresponding local I/O 
bus/enabling the fabric bus driver to identify any fabric-attached 1/0 controllers assigned 
to the host, and report the identified local I/O controllers connected to the local I/O bus 
and the identified fabric-attached I/O controllers to the I/O manager (figure 9 Col. 13 Ln. 
20 - 67), enabling the fabric bus driver to create and report multiple paths to a target 
fabric-attached I/O controller via the cluster fabric (figure 3NB Col. 5 Ln. 14 - 67) and 
directing service requests between the host and the target fabric-attached I/O controller 
in response to the multiple path (figure 5 Col. 7 Ln. 24 - 63). 

26. Coscarella and Johnson are silent with reference to loading an operating system 
kernel into a memory, loading an I/O manager into the memory, loading a local I/O bus 
driver and a fabric bus driver providing a local I/O bus abstraction for the cluster fabric 
into the memory and loading an I/O controller driver into the memory for each reported 
I/O controller. Also see the rejection of claim 1 above. 

27. Chow teaches loading an operating system kernel into a memory, loading an I/O 
manager into the memory (Col. 6 Ln. 45 - 59), loading a local I/O bus driver and a fabric 
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bus driver providing a local I/O bus abstraction for the cluster fabric into the memory 
and loading an I/O controller driver into the memory for each reported I/O controller 
("...cs..." Col. 6 Ln. 38 - 49, Col. 9 Ln. 10 -18, Col. 12 Ln. 48-64, Col. 14 Ln. 1-13). 

28. As to claim 23, Coscarella teaches the method as claimed in claim 22, wherein 
said identified local I/O controllers connected to the local I/O bus and said identified 
fabric-attached I/O controllers to the I/O manager are reported using a common set of 
procedures or commands (Col. 5 Ln. 53- 67). 

29. As to claim 24, Coscarella teaches a method of initializing a host to report 
multiple paths to a target agent via a cluster fabric comprising: enabling the local I/O 
bus driver to identify any local I/O controllers connected to a corresponding local I/O 
bus, enabling the fabric bus driver to identify any fabric-attached I/O controllers 
assigned to the host, identifies all paths to a target fabric-attached I/O controller, and 
report all multiple paths to a target fabric-attached I/O controller via the cluster fabric 
and directing service requests between the host and the target fabric-attached I/O 
controller in response to the multiple paths (figure 3A/B Col. 5 Ln. 14 - 67, figure 5 Col. 
7 Ln. 24 - 67). Also see the rejection of claim 1 above. 

30. Coscarella is silent with reference to loading an operating system kernel into a 
memory/loading an I/O manager into the memory, loading a local I/O bus driver and a 
fabric bus driver providing a local I/O bus abstraction for the cluster fabric into the 
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memory and create one instance of an I/O controller driver stack for each path to the 
target fabric-attached 1/0 controller. 

31 . Chow teaches loading an operating system kernel into a memory/loading an I/O 
manager into the memory, loading a local I/O bus driver and a fabric bus driver 
providing a local I/O bus abstraction for the cluster fabric into the memory and create 
one instance of an I/O controller driver stack for each path to the target fabric-attached 
1/0 controller ("...cs..." Col. 6 Ln, 38 - 49, Col. 9 Ln. 10 - 18, Col. 12 Ln. 48 - 64, Col. 14 
Ln. 1-13). 

32. As to claims 25 and 29, see the rejection of claim 22 above. 

33. As to claim 26, see the rejection of claim 23 above. 

34. As to claims 27,28 and 30, see the rejection of claims 6,7 and 8 respectively. 

35. Claims 3, 9-13 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,644,712 to Coscarella et al. in view of U.S. Pat. 
No. 6,341,356 B1 to Johnson et al. as applied to claim 2 above, and further in view 
of U.S. Pat. No. 6,209,023 B1 to Dimitroff et al. 
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36. As to claim 3, Coscarella and Johnson are silent with reference to the host as 
claimed in claim 2, wherein said fabric bus driver presents the cluster fabric to the 
kernel as a local I/O bus, and presents one or more target fabric-attached 1/0 
controllers to the kernel as local I/O controllers. 

37. Dimitroff teaches the host as claimed in claim 2, wherein said fabric bus driver 
presents the cluster fabric to the kernel as a local 1/0 bus, and presents one or more 
target fabric-attached 1/0 controllers to the kernel as loca I/O controllers (figure 1 Col. 5 
Ln. 18-67, Col. 6 Ln. 1-37). 

46. it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Dimitroff, Johnson and Coscarella because 
teaching of Dimitrof would improve the throughput of system of Johnson and Coscarella 
by facilitating disk drive access. 

38. As to claim 9, Coscarella teaches an-operating system for a host coupled to a 

r 

cluster fabric including one or more fabric attached I/O controllers, comprising: a kernel, 
one or more I/O controller drivers operatively coupled to the kernel (figure 1 Col. 1 Ln. 
21 - 67), a fabric bus driver operatively coupled to the I/O manager to provide an I/O 
bus abstraction to the I/O manager to report multiple paths to a target fabric-attached 
I/O controller and the operating system to direct service requests between the host and 
the target fabric-attached I/O controller in response to the multiple paths (figures 1 and 
3A/B Col. 5 Ln. 14 - 67. Col. 6 Ln. 1 - 49. figure 5 Col. 7 Ln. 24 - 63). 
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39. Coscarella is silent with reference to one or more fabric-attached I/O controllers 
that may be allocated or assigned to different hosts and one or more'l/O controller 
drivers operatively coupled to the kernel, each controller driver specific for a specific 
type of I/O controller. 

40. Johnson teaches one or more fabric-attached I/O controllers that may be 
allocated or assigned to different hosts (Col. 2 Ln. 26 - 43). 

41 . Dimitroff teaches one or more I/O controller drivers operatively coupled to the 
kernel, each controller driver specific for a specific type of I/O controller (figure 1 Col. 5 
Ln. 18-67, Col. 6Ln. 1 -55). 

42. As to claim 10, Coscarella as modified is silent with reference to the operating 
system as claimed in claim 9, wherein said fabric bus driver appears to the I/O manager 
as a local I/O bus driver. 

43. Dimitroff teaches the operating system as claimed in claim 9, wherein said fabric 
bus driver appears to the I/O manager as a local I/O bus driver (figure 1 Col. 5 Ln. 18 - 
52). 

44. As to claim 1 1 , see the rejection of claim 10 above. 



45. 



As to claim 12, see the rejection of claim 9 above. 
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46. As to claim 13, Dimitroff teaches the operating system as claimed in claim 12, 
wherein said local I/O bus drivers and said fabric bus driver communicate with the I/O 
manager using a common set of procedures (Col. 5 Ln. 53 - 67). 

47. As to claim 16, Coscarella teaches the cluster as claimed in claim 14, further 
comprising a host-fabric adapter provided to interface the host to the cluster fabric figure 
1 Col. 1 Ln. 21 -67). 

58, Coscarella and Johnson are silent with reference to a fabric adapter device driver 
provided to control operation of the host-fabric adapter. 

59. Dimitroff teaches a fabric adapter device driver provided to control operation of the 
host-fabric adapter (figure 1 Col. 5 Ln. 18 - 67). 

Response to Arguments 

48. Applicant's arguments with respect to claims 1-30 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles E Anya whose telephone number is (571 ) 272- 
3757. The examiner can normally be reached on M-F (8:30-6:00) First Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner*s 
supervisor. An Meng-Ai can be reached on (571 ) 272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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